Toxic consequence of the abrupt depletion of glutathione in cultured rat hepatocytes.
Cultured hepatocytes were exposed to two chemicals, dinitrofluorobenzene (DNFB) and diethyl maleate (DEM), that abruptly deplete cellular stores of glutathione. Upon the loss of GSH, lipid peroxidation was evidenced by an accumulation of malondialdehyde in the cultures followed by the death of the hepatocytes. Pretreatment of the hepatocytes with a ferric iron chelator, deferoxamine, or the addition of an antioxidant, N,N'-diphenyl-p-phenylenediamine (DPPD), to the culture medium prevented both the lipid peroxidation and the cell death produced by either DNFB or DEM. However, neither deferoxamine nor DPPD prevented the depletion of GSH caused by either agent. Inhibition of glutathione reductase by 1,3-bis(2-chloroethyl)-1-nitrosourea (BCNU) or inhibition of catalase by aminotriazole sensitized the hepatocytes to the cytotoxicity of DNFB. In a similar manner, pretreatment with BCNU potentiated the cell killing by DEM. DPPD and deferoxamine protected hepatocytes pretreated with BCNU and then exposed to DNFB or DEM. These data indicate that an abrupt depletion of GSH leads to lipid peroxidation and cell death in cultured hepatocytes. It is proposed that GSH depletion sensitizes the hepatocyte to its constitutive flux of partially reduced oxygen species. Such an oxidative stress is normally detoxified by GSH-dependent mechanisms. However, with GSH depletion these activated oxygen species are toxic as a result of the iron-dependent formation of a potent oxidizing species.